
! Audio Engineering Group

6200 Aurora Ave. Suite 406W 
Urbandale, IA 50322 

  515.251.7179 (phone) 
  515.251.7180 (fax) 

www.audioengineeringgroup.com 

Specialists in A/V solutions, strategic planning, and architectural acoustics. 

July, 13th 2010 

City of Ankeny 
210 S Ankeny Blvd 
Ankeny, IA 50023

Attn: Mr. Todd Redenius - Director of Parks & Recreation 

Re: Wagner Park Band Shell – Noise Measurements 

Dear Mr. Redenius, 

Please find the enclosed information regarding our findings regarding noise level 
measurements which were taken by our staff on the afternoon of July 12th 2010. The 
area of concentration was the green space north of the band shell site in Wagner Park 
and the adjoining Hawkeye Park area bordering residential neighborhoods to its north.   

In short, the measurements taken onsite support our initial suspicions that the proximity 
of the north bordering neighborhood is in direct conflict with amplified sound type events 
being held in at the band shell location. Furthermore, our findings indicate that the band 
shell structure itself has little impact on the surrounding neighborhoods to the north, but 
is however beneficial as a barrier to sound propagation for neighborhoods to the south. 

The enclosed information within the following report is technical in nature. We have 
attempted to simplify the concepts and information presented as to allow lay persons to 
gain the most benefit from the information contained as much as possible. 

If you have any questions or concerns regarding the information contained within, please 
do not hesitate to contact me and I will be happy to discuss in detail any such questions. 

Sincerely,
Audio Engineering Group 

Todd Berger CET – Senior Systems Engineer 
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Ankeny!Wagner!Park!Band!Shell!/!Hawkeye!Park!

Onsite!Sound!Measurements!
!

!
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General!Site!Conditions!
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!

Test!Measurement!Equipment!Used!

!
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!

J&'2')*$!"HU=P! ")-$!H*$,+<!U,$Y4$*1<!A*.'<M$,!

J&'2')*$!"HU79! ]$.04,$-$*/!])1,&8#&*$!
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!
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Types!of!Measurement!Acquired!

!
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!
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!
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!
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!
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!
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08$1/,4-!.*2!/#&0$!0&4*2!#)+#$,!)*!8)/1#!.,$!#)+#$,!)*!%,$Y4$*1<E!

!
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!

!
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!

U)+4,$!5!0#&(0!.*!$Y4.'!'&42*$00!14,L$!)''40/,./)*+!#&(!#4-.*0!8$,1$)L$!0&4*2!'$L$'0!./!
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!

The!Decibel!Scale!

!
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!
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!

!

SPL!Measurement!Weightings!

!
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!
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!
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]$.04,$-$*/!_&1./)&*!].8!

Measurement!Locations!

U&4,!8,)-.,<!'&1./)&*0!($,$!4/)')M$2!/#,&4+#&4/!/#$!-$.04,$-$*/!0$00)&*!.0!)*2)1./$2!)*!
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A/!\,&8$,/<!_)*$!
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N$.,!A42)$*1$!A,$.!
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Inverse!Distance!Law!

>#$*!0&4*2!)0!4*)-8$2$2!)/!()''!/,.L$'!./!.!,./$!&%!.88,&^)-./$'<!55=W%/!8$,!0$1&*2!)*!

.),E!T%.0/$,!)*!&/#$,!-$2)4-0!041#!.0!(./$,V!A0!/$-8$,./4,$0!2$1,$.0$C!/#$!08$$2!&%!0&4*2!

()''!)*1,$.0$!0')+#/'<!()/#!/#$!)*L$,0$!$%%$1/!#.88$*)*+!.0!/$-8$,./4,$!)*1,$.0$0E!!

!

i*$!1.*!8,$2)1/!/#$!'&00!&%!0&4*2!8,$004,$!'$L$'!&%!.!%,$$!.),!0&4*2!0&4,1$!T.!0&4*2!

0&4,1$!()/#!*&!04,,&4*2)*+!3&4*2.,)$0V!3.0$2!&*!2)0/.*1$!40)*+!/#$!)*L$,0$!2)0/.*1$!'.(!

(#)1#!0)-8'<!0/./$0!bU&,!$L$,<!2&43')*+!&%!2)0/.*1$!3$/($$*!/#$!0&4*2!0&4,1$!.*2!/#$!

')0/$*$,C!.!2$1,$.0$!)*!0&4*2!8,$004,$!&%!Q2?!()''!&114,cE!X&($L$,C!(#)'$!/#)0!,4'$!)0!

+$*$,.''<!/,4$C!)/!)0!)-8&,/.*/!/&!,$.')M$!/#./!#)+#$,!%,$Y4$*1<!0&4*20!1.*!3$!)-8.1/$2!3<!

&4/0)2$!%&,1$0!-&,$!$.0)'<!/#.*!'&($,!%,$Y4$*1)$0!.*2!/#40!.,$!/<8)1.''<!,$241$2!)*!'$L$'!

%.0/$,!&L$,!+,$./!2)0/.*1$0E!

!

-"+)./"0"'&)(1+2"'((

!

D*!/#$!)*0/.*1$!&%!/#$!>agner Park!3.*2!0#$''C!/(&!8,$2&-)*.*/!%.1/&,0!.,$!)*!8'.<!./!-&0/!

/)-$0!(#$*!/#$!08.1$!)0!%4*1/)&*)*+!%&,!8$,%&,-.*1$0E!>)*2!L$'&1)/<!.*2!2),$1/)&*!.*2!

/#$!2$+,$$!&%!%&').+$!8,$0$*/E!>)*2!()''!.%%$1/!#)+#$,!%,$Y4$*1)$0!.*2!1.*!3$*2!'&(!

%,$Y4$*1<!0&4*2!(.L$0!T2)%%,.1/)&*VE!"#)0!L.,).3'$!)0!.!3)+!&*$!)*!/#$!1.0$!&%!&4/2&&,!

L$*4$0!041#!.0!/#$!&*$!)*!Y4$0/)&*E!@&4*2!-.<!3$!1.,,)$2!%&,!-.*<!-)'$0!)%!/#$!@\_!)0!

#)+#!$*&4+#!.*2!()*2!1&*2)/)&*0!.,$!,)+#/E!T@)-8'<!0/./$2V!

!

"#$!8'.*/$2!%&').+$!.,&4*2!/#$!/(&!8.,B0!.1/0!.0!.!*&)0$!3.,,)$,!./!#)+#$,!%,$Y4$*1)$0!.*2!

.1/4.''<!.30&,30!R!2)%%40$0!-41#!&%!/#$!.1&40/)1.'!$*$,+<!T.3&L$!Q77XMVE!"#$,$%&,$C!($!

(&4'2!$^8$1/!$.,')$,!.*2!'./$,!)*!/#$!<$.,!3$%&,$!%&').+$!&*!/,$$0!.*2!8'.*/0!%4''<!2$L$'&8C!

0&4*2!0#.''!1.,,<!-&,$!%,$$'<!)*/&!04,,&4*2)*+!.,$.0!()/#!')//'$!/&!)-8$2$!)/0!8,&+,$00E!D/!

)0!(&,/#!*&/)*+!/#./!/#$0$!8'.*/0!#.L$!')//'$!$%%$1/!&*!'&($,!%,$Y4$*1<!&1/.L$0E!T3.00!

%,$Y4$*1)$0VE!

!

"#$!/.3'$!3$'&(!T".3'$!5V!)0!1&-8,)0$2!&%!0&4*2!8,$004,$!'$L$'!2./.!.114-4'./$2!24,)*+!

&*!0)/$!-$.04,$-$*/0!./!/#$!%.1)')/<E!"#$!L.,)&40!($)+#/)*+0!.*2!.L$,.+)*+!#.0!3$$*!

1.'14'./$2!3.0$2!&*!.1/4.'!A!($)+#/!-$.04,$-$*/0!,$04'/0E!

!

!

!! !! !! !! !! !! !! !! !! !!

!! A!Weighted!SPL!! C!!Weighted!SPL! Flat!SPL! !!

Sound!Source! 104! dBA!SPL! 106! dBC!SPL! 107! dB!SPL!!! !!

Location!1! 75! dBA!SPL! 80! dBC!SPL! 83! dB!SPL!!! !!

Location!2! 64! dBA!SPL! 73! dBC!SPL! 73! dB!SPL!!! !!

Location!3! 50! dBA!SPL! 67! dBC!SPL! 67! dB!SPL!!! !!

Location!4! 54! dBA!SPL! 71! dBC!SPL! 73! dB!SPL!!! !!

!! !!

!! !!

Source!at!Measured!at!3.3!

feet! !! !! !! !! !! !! !! !!

".3'$!5!
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D/!)0!L$,<!)-8&,/.*/!/&!*&/$!/#$!2)%%$,$*1$!)*!'&1./)&*!5!.*2!9!)*!/$,-0!&%!2?!@\_!&%!

L.,<)*+!($)+#/)*+E!"#$!A!($)+#/)*+!,$.2)*+0!0#&(!.!'&00!&%!=5!2?A!@\_C!(#$,$!/#$!G!

($)+#/)*+!&*'<!0#&(0!.!'&00!&%!S!2?G!@\_!3$/($$*!/#$!/(&!'&1./)&*0E!"#)0!)0!2),$1/'<!

.//,)34/.3'$!/&!/#$!/<8$!&%!($)+#/)*+!14,L$!40$2!%&,!/#$!-$.04,$-$*/!.*2!/#$!8,$%$,$*/).'!

/,$./-$*/!+)L$*!/&!'&(!%,$Y4$*1)$0!3<!/#$!bA!($)+#/$2c!14,L$E!

!

A0!.*!$^.-8'$!.!/<8)1.'!.-8')%)$2!-40)1!$L$*/!T,&1B!1&*1$,/V!()''!#.L$!.42)$*1$!

T'&1./)&*!5V!.,$.!'$L$'0!./!577!/&!57P!2?A!@\_E!?<!$^/,.8&'./)*+!2./.!3.0$2!&*!/#$!

-$.04,$-$*/0!/.B$*C!<&4!(&4'2!$^8$1/!0&4*2!'$L$'0!./!'&1./)&*!9!/&!.88,&.1#!`S!/&!W7!

2?A!@\_!+)L$*!/#$!0.-$!1&*2)/)&*0!.,$!8,$0$*/!.0!(#$*!&4,!-$.04,$-$*/0!($,$!/.B$*E!

!

34.'5(6/"))./"(74))(8(9#)&+'*"(:"/).)(;/"<."'*=(

(

A!")-$!F&-.)*!@8$1/,&-$/,<!-$.04,$-$*/!(.0!/.B$*!./!$.1#!&%!%&4,!'&1./)&*0!/&!

2$/$,-)*$!/#$!2),$1/!'&00!&%!0&4*2!%,&-!/#$!0&4*2!0&4,1$!()/#&4/!/#$!$%%$1/!&%!

04,,&4*2)*+!,$%'$1/)&*0!041#!.0!34)'2)*+C!8.,B)*+!'&/0C!.*2!&/#$,!04,%.1$0E!"#$!+&.'!&%!/#)0!

0$/!&%!-$.04,$-$*/0!(.0!/&!)2$*/)%<!/#$!.-&4*/!&%!0&4*2!.//$*4./)&*!%,&-!/#$!0&4*2!

0&4,1$!./!1$*/$,!&1/.L$!%,$Y4$*1)$0!/&!#$'8!2$/$,-)*$!/#$!$%%$1/0!&%!%&').+$!.*2!/#$!8&*2!

.2Z.1$*/!/&!'&1./)&*!h9E!

(

".3'$!h=!0#&(0!/#$!,$04'/)*+!2)%%$,$*1$!)*!-$.04,$-$*/0!/.B$*!./!$.1#!'&1./)&*E!A-&4*/!

&%!0&4*2!8,$004,$!'&00V!D/!)0!)-8&,/.*/!/&!*&/$C!24$!/&!/#$!%.1/!($!$^8'&,)*+!/#$!2)%%$,$*1$!

3$/($$*!'$L$'0!./!L.,)&40!'&1./)&*0C!.0!/#$!0&4*2!0&4,1$!(.0!1.')3,./$2!2)%%$,$*/'<!T#)+#$,!

@\_!24$!/&!/#$!2)0/.*1$0!)*L&'L$2V!%,&-!/#./!&%!/#$!-$.04,$-$*/0!)*!".3'$!5E!!

!

34.'5(6/"))./"(74))(>"&!""'(74*+&#4')(?5@(367A(

!

!! !! !! !! !! !! !! !!

Attenuation!

Between!

Locations! 125!Hz! 250!Hz! 500!Hz! 1000!Hz!! 2000!Hz! 4000!Hz! 8000!Hz!

1!to!4! 15.9!dB!SPL! 22!dB!SPL! 39.5!dB!SPL! 28.8!dB!SPL! 44.4!dB!SPL! 40.7!dB!SPL! 61.3!dB!SPL

1!to!3! 15.7!dB!SPL! 21.8!dB!SPL! 23.2!dB!SPL! 35.9!dB!SPL! 48!dB!SPL! 39.4!dB!SPL! 48.4!dB!SPL

1!to!2! 8.1!dB!SPL! 9.9!dB!SPL! 10.6!dB!SPL! 10.5!dB!SPL! 7.9!dB!SPL! 9.3!dB!SPL! 7.9!dB!SPL!

!! !! !! !! !! !! !! !!

".3'$!=!

!

"#$!1&*1'40)&*!(#)1#!1.*!3$!-.2$!%,&-!.!0/42<!&%!/#$!2./.!8,$0$*/$2!)*!".3'$!=!)0!/#./!

/#$!%&').+$!#.0!.!2,.-./)1!$%%$1/!)*!%,$Y4$*1<!,.*+$0!.3&L$!P77!XM!)*!/#$!.)2!&%!

.//$*4./)&*!(#)'$!/#$!'&(!%,$Y4$*1<!$*$,+<!#.0!-41#!'$00!'&00E!j&/$!/#$!2)%%$,$*1$!)*!

'&00!3$/($$*!_&1./)&*0!5!.*2!:!L$,040!_&1./)&*0!5!.*2!9E!"#$!0&4*2!.//$*4./)&*!./!/#)0!

'&(!%,$Y4$*1<!)0!&*'<!E=!2?!@\_!2)%%$,$*/!$L$*!/#&4+#!/#$!2)0/.*1$!3$/($$*!'&1./)&*0!:!

.*2!9!)*1,$.0$0!.*!.22)/)&*.'!=QP!%$$/!%,&-!/#$!0&4*2!0&4,1$E!!

!

A'0&!(&,/#!*&/)*+!)0!/#$!)*1,$.0$!)*!@\_!./!_&1./)&*!9!L$,040!_&1./)&*!:!./!5777XM!.*2!

=777XME!HL$*!/#&4+#!'&1./)&*!:!)0!1'&0$,!/&!/#$!0&4*2!0&4,1$!/#.*!'&1./)&*!9C!/#$!'.//$,!

'&1./)&*!#.2!'$00!0&4*2!8,$004,$!'&00!24$!/&!/#$!$%%$1/!&%!/#$!&8$*!8&*2!.*2!/#$!'.1B!&%!

%&').+$!8,$0$*/!3$/($$*!_&1./)&*!9!.*2!/#$!0&4*2!0&4,1$E!

(
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1%"(BCC"*&(4C(D0>#"'&(E4#)"(

!

U&,!.!8$,0&*!()/#!b*&,-.'c!#$.,)*+!/&!2$1)8#$,!1'$.,!0&4*20C!/#./!0&4*2!-40/!3$!

.88,&^)-./$'<!5P!2?!@\_!/&!=7!2?!@\_!.3&L$!/#$!*&)0$!%'&&,!%&,!/#$!0&4*2!)*%&,-./)&*!

/&!3$!40$%4'!.*2!1'$.,'<!2$%)*$2E!].*<!&4/0)2$!*&)0$!0&4,1$0!1.*!1&*/,)34/$!/&!/#$!

.-3)$*/!*&)0$!%'&&,!8,$0$*/E!D*!/#$!1.0$!&%!.*!&4/2&&,!L$*4$!041#!.0!>.+*$,!\.,BC!/,.%%)1C!

&1148.*/0!&%!/#$!.2Z&)*)*+!,$1,$./)&*.'!.,$.0C!()*2C!.*2!.42)$*1$!'$L$'0!()''!.''!8'.<!.*!

)-8&,/.*/!,&'$!)*!/#$!.-3)$*/!*&)0$!'$L$'0!./!/#$!%.1)')/<E!

!

F4,)*+!&4,!-$.04,$-$*/!0$00)&*!($!,$1&,2$2!.*!bA!($)+#/$2c!.-3)$*/!*&)0$!

-$.04,$-$*/!./!3&/#!_&1./)&*!5!.*2!_&1./)&*!9!%&,!.!,$%$,$*1$!.0!%&''&(0O!

!

! _&1./)&*!9!f!97!2?A!@\_!

! _&1./)&*!5!f!PP!2?A!@\_!

!

?.0$2!&*!/#$!)*%&,-./)&*!.3&L$C!)/!)0!&3L)&40!/#./!)*!&,2$,!%&,!$L$*/0!/&!3$!#$.,2!1'$.,'<!./!

'&1./)&*!5C!)/!()''!3$!*$1$00.,<!/&!8,&L)2$!'$L$'0!)*!.11$00!&%!`7!/&!`P!2?A!@\_!/#,&4+#&4/!/#$!

.42)$*1$!.,$.0!.2Z.1$*/!/&!/#$!3.*2!0#$''!%&,!$L$*/0!X&($L$,C!/#)0!.004-$0!/#./!*&)0$!0&4,1$0!.,$!

3$'&(!PP!2?A!@\_E!D*!/#$!1.0$!&%!>.+*$,!\.,BC!($!%)*2!)/!L$,<!')B$'<!/#./!*&)0$!%'&&,!()''!

)*1,$.0$!%,&-!'&1.'!/,.%%)1!,$Y4),)*+!.!#)+#$,!-)*)-4-!'$L$'!3.0$2!&*!/)-$!&%!2.<!.*2!/,.%%)1!

L&'4-$E!TN$%$,$*1$6!4*.-8')%)$2!#4-.*!08$$1#!)0!`7!/&!`P!2?A!2?A!@\_!2$8$*2.*/!&*!/#$!

/.'B$,V!!

!

F"C,"*&#4'(6+&%)(

(

@&4*2!()''!,$%'$1/!&%%!#.,2!04,%.1$0!T041#!.0!/#$!1$)')*+!0/,41/4,$!&%!/#$!3.*2!0#$''V!.*2!3$!

,$2),$1/$2!./!/#$!0.-$!.*+'$!&%!)*1)2$*1$!.0!/#$!0&4*2!(.L$!0/,)B)*+!041#!04,%.1$E!"#$!

.*+'$C!0)M$C!.*2!-.00!&%!/#$!&3Z$1/!()''!2$/$,-)*$!./!(#./!%,$Y4$*1)$0!/#$!b,$%'$1/&,c!()''!

,$2),$1/!0&4*2E!>#$*!2$.')*+!()/#!0-.''$,!&3Z$1/0C!&*'<!#)+#$,!%,$Y4$*1)$0!()''!,$%'$1/!

&%%!.!04,%.1$E!>#$*!2$.')*+!()/#!'.,+$!04,%.1$0!3&/#!#)+#!.*2!'&(!%,$Y4$*1)$0!,$%'$1/)&*!

()''!&114,E!TU,$Y4$*1<!&%!/#$!,$%'$1/&,!)0!2),$1/'<!8,&8&,/)&*.'!/&!/#$!04,%.1$0!0)M$VE!!

!

D*!/#$!1.0$!&%!/#$!3.*2!0#$''!./!>.gner!\.,BC!($!/&&B!0$L$,.'!H"G!T$*$,+<!/)-$!14,L$V!

-$.04,$-$*/0!/&!'&&B!%&,!,$%'$1/)&*!8./#0!08$1)%)1.''<!%,&-!/#$!3.*2!0#$''!0/,41/4,$E!

>#)'$!0$L$,.'!.,$!8,$0$*/!)*0)2$!/#$!)--$2)./$!.42)$*1$!.,$.C!T./!_&1./)&*0!5!.*2!=V!($!

1&4'2!)2$*/)%<!*&!8./#0!%,&-!/#$!3.*2!0#$''!(#)1#!($,$!1&*/,)34/)*+!/&!0&4*2!'$L$'0!./!

_&1./)&*0!:!.*2!9E!"#$!2$0)+*!&%!/#$!3.*2!0#$''!)0!041#!/#./!/#$!-.Z&,)/<!&%!/#$!,$%'$1/$2!

$*$,+<!)0!3$)*+!2),$1/$2!)*/&!/#$!.42)$*1$!.,$!2),$1/'<!)*!%,&*/!&%!/#$!3.*2!0#$''!.0!)/!

0#&4'2E!

!

j4-$,&40!&/#$,!,$%'$1/)&*!8./#0!(&,/#!*&/)*+!%,&-!/#$!0&4*2!0&4,1$!)/0$'%!2)2!)*1'42$!

,$%'$1/)&*0!%,&-!/#$!34)'2)*+!.2Z.1$*/!/&!/#$!3.0$3.''!%)$'20!.*2!/#$!_.B$side!G$*/$,!

34)'2)*+E!"#$0$!,$%'$1/)&*0!#.2!*&!)-8.1/!&*!'&1./)&*!9!34/!($,$!.88.,$*/!./!'&1./)&*!5C!=C!

.*2!:E!!

!

"#$!&*'<!0&4*2!,$%'$1/)&*!2$/$1/.3'$!./!'&1./)&*!9!(.0!%,&-!/#$!04,%.1$!&%!/#$!8&*2!(#)1#!

)0!.88.,$*/!./!3&/#!#)+#!.*2!'&($,!%,$Y4$*1<!3.*20E!

!

(

(
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(

3.00+/=(

(

A%/$,!1&-8'$/)*+!/#$!0)/$!L)0)/!.*2!,$L)$()*+!/#$!-$.04,$-$*/!2./.!1&''$1/$2C!($!%)*2!/#./!

/#$!1&,$!)004$0!,$L&'L)*+!.,&4*2!/#)0!%.1)')/<!,$+.,2)*+!*&)0$!1&-8'.)*/0!)0!0)-8'<!/#$!

1'&0$!8,&^)-)/<!3$/($$*!/#$!3.*2!0#$''!.,$.!.*2!/#$!-$.04,$-$*/0!'&1./)&*!9E!@&4*2!()''!

/,.L$'!4*'$00!)/!)0!,$%'$1/$2C!2)%%40$2C!&,!.30&,3$2E!

!

U&,/4*./$'<C!/#$!%&').+$!8,$0$*/!)*!/#$!8.,B0!.,$!)-8$2)*+!0&4*2!8,$004,$!(.L$0!%,&-!

1.,,<)*+!./!#)+#$,!%,$Y4$*1)$0E!g*%&,/4*./$'<!#&($L$,C!/#$,$!)0!*&/#)*+!0/&88)*+!'&(!

%,$Y4$*1<!$*$,+<!T(#)1#!)0!-41#!-&,$!2)%%)14'/!/&!1&*/,&'V!%,&-!)*/,42)*+!)*/&!/#$!

*$)+#3&,#&&20!/&!/#$!*&,/#E!A22!$*L),&*-$*/.'!1&*2)/)&*0!041#!.0!()*2!.*2!/$-8$,./4,$!

.0!.!%.1/&,!.*2!/#$0$!0&4*20!-.<!1.,,<!%&,!-.*<!-)'$0!)%!/#$!0&4*2!8,$004,$!'$L$'0!3$)*+!

8,&241$2!./!/#$!3.*2!0#$''!.,$!#)+#!$*&4+#E!

!

U&,!/#$!3.*2!0#$''!%.1)')/<!/&!%4*1/)&*!.0!)/0!&3L)&40!&,)+)*.'!)*/$*/C!.*!&4/2&&,!

8$,%&,-.*1$!L$*4$C!0&4*2!'$L$'0!-40/!3$!#)+#!$*&4+#!/&!&L$,1&-$!1,&(2C!*$.,3<!/,.%%)1C!

.*2!&/#$,!.-3)$*/!*&)0$!0&4,1$0!./!/#$!.42)$*1$!.,$.0E!T.!-)*)-4-!&%!5P!2?A!@\_!/&!=7!

2?A!@\_!.3&L$!/#$!.-3)$*/!*&)0$!%'&&,!%&,!)*/$'')+)3'$!08$$1#VE!@)-8'<!/4,*)*+!2&(*!/#$!

L&'4-$!/&!.!1$,/.)*!'$L$'!-.<!*&/!3$!8&00)3'$!)%!1,&(2!.*2!&/#$,!.-3)$*/!*&)0$0!041#!.0!

/,.%%)1!.,$!/&!3$!&L$,1&-$!&,!-40)1.'!1&*/$*/!()/#!0&%/!8.00.+$0!.,$!/&!3$!1'$.,'<!2$%)*$2E!

!

D*!.*!.-8')%)$2!-40)1!1&*1$,/!0$//)*+C!.!,$.0&*.3'$!'$L$'!(&4'2!3$!$^8$1/$2!/&!.88,&.1#!

.*2!1&4'2!$L$*!$^1$$2!577!2?A!@\_!./!-$.04,$-$*/!'&1./)&*!=E!X&($L$,C!/#$0$!'$L$'0!

()''!'$.2!/&!.!0&4*2!'$L$'!.88,&.1#)*+!W7!2?A!@\_!./!-$.04,$-$*/!'&1./)&*!h9!(#)1#!

(&4'2!-&0/!')B$'<!3$!.*!4*.11$8/.3'$!'$L$'!%&,!*$)+#3&,#&&20!3&,2$,)*+!/#)0!%.1)')/<E!

!

A0!($!#.L$!.''42$2!$.,')$,C!'&(!%,$Y4$*1<!0&4*20!.,$!L$,<!2)%%)14'/!/&!1&*/,&'!&4/2&&,0!.0!

/#$!3.,,)$,!-40/!3$!$^1$00)L$'<!'.,+$!/&!#$'8!.''$L)./$!/#$!/,.*0-)00)&*!&%!'&(!%,$Y4$*1<!

0&4*20E!_.,+$!0&4*2!3.,,)$,0!T041#!.0!/,.%%)1!*&)0$!3.,,)$,0V!(#)1#!.,$!.'0&!#)+#!)*!].00!

1&4'2!3$!$,$1/$2!/&!0$8.,./$!X.(B$<$!\.,B!%,&-!/#$!3&,2$,)*+!,$0)2$*/).'!.,$.0C!34/!/#$0$!

3.,,)$,0!(&4'2!*$$2!/&!3$!-.00)L$!0/,41/4,$0!)*!$^1$00!&%!P7%/!/.''!/&!3$!$%%$1/)L$!./!/#$!

'&($,!%,$Y4$*1<!,.*+$!(#)1#!)0!/#$!8,)-.,<!1.40$!%&,!1&*1$,*!./!/#$0$!2)0/.*1$0E!

j$$2'$00!/&!0.<!/#)0!(&4'2!#.L$!0$,)&40!.$0/#$/)1!)-8')1./)&*0!%&,!/#)0!0)/$!.*2!()''!&*'<!

3$!-.,+)*.''<!$%%$1/)L$!./!L$,<!'&(!%,$Y4$*1)$0!3$'&(!577!XME!

!

F4$!/&!/#$!%.1/!')//'$!T)%!.*<V!,$%'$1/$2!$*$,+<!)0!1&*/,)34/)*+!/&!'$L$'0!&4/0)2$!/#$!3.*2!

0#$''!.42)$*1$!.,$.C!.1&40/)1.''<!/,$./)*+!/#$!3.*2!0#$''!0/,41/4,$!)/0$'%!()''!2&!*&/#)*+!/&!

#)*2$,!/#$!'&(!%,$Y4$*1<!$*$,+<!./!_&1./)&*0!:!.*2!9E!U4,/#$,-&,$C!.//$-8/)*+!/&!/,$./!

/#)0!%.1)')/<!()/#!0&4*2!.30&,3)*+!-./$,).'0!()''!-&0/!')B$'<!-.B$!/#$!3.*2!0#$''!4*40.3'$!

%&,!4*.-8')%)$2!08$$1#!.*2!)*0/,4-$*/.'!-40)1E!"#$!.1&40/)1!0#$''!)0!/#$!&*'<!-$.*0!&%!

2),$1/$2!.-8')%)1./)&*!%&,!/#$!.42)$*1$!.,$.0!)*!041#!40$0!.*2!8,&L)2$0!/#$!*$1$00.,<!

.1&40/)1!3'$*2!%&,!)*0/,4-$*/.')0/E!

!

].*<!-4*)1)8.')/)$0!$*.1/!08$1).'!*&)0$!&,2)*.*1$0!%&,!041#!L$*4$0!3.0$2!&*!/#$!/<8$!&%!

*&)0$!1&*/$*/C!%4*1/)&*.')/<!,$Y4),$-$*/0C!.*2!/#$!#&4,0!/#$!%.1)')/<!)0!)*!40$E!"#$!.3)')/<!

&%!041#!08$1).'!*&)0$!&,2)*.*1$0!/&!&L$,1&-$!1#.''$*+$0!041#!.0!/#$!&*$0!<&4!.,$!%.1)*+!

#.L$!L.,<)*+!2$+,$$0!&%!0411$00E!"&&!&%/$*C!/#$0$!&,2)*.*1$0!1.*!'$.2!/&!.!#.,2!@\_!')-)/!

0$/!()/#!*&!,$%$,$*1$!/&!/)-$!T*&)0$!.L$,.+)*+V!*&,!.-3)$*/!*&)0$!'$L$'!1&*2)/)&*0E!!
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!

F4$!/&!/#$!,$14,,)*+!*./4,$!&%!)-84'0)L$!0&4*20!%,&-!-40)1!L$*4$0!)/!)0!2&43/%4'!/#./!.!

1&-8'$/$!1&-8,&-)0$!3$/($$*!/#$!L$*4$0!%4*1/)&*.'!40$!T.004-)*+!.-8')%)$2!08$$1#!.*2!

-40)1V!.*2!.2$Y4./$!#.,2!*&)0$!'$L$'0!1.*!3$!'$+)0'./$2!3.0$2!&*!0&4*2!8,$004,$!'$L$'0!

.'&*$E!"#)0!)0!.!1&-8')1./$2!0$/!&%!1),14-0/.*1$0!(#)1#!)0!8,)-.,)'<!24$!/&!/#$!*$$2!/&!

&L$,1&-$!.-3)$*/!*&)0$!./!/#$!L$*4$!)/0$'%C!/#$!+$&+,.8#)1.'!/&8&'&+<!&%!/#$!.,$.C!.*2!

8,&^)-)/<!&%!/#)0!L$*4$!/&!/#$!,$0)2$*/).'!*$)+#3&,#&&2!.2Z&)*)*+!/#)0!%.1)')/<E!

!

F"*400"'5+&#4')GHI&#4')(
!

D/!(&4'2!3$!&4,!,$1&--$*2./)&*!/&!.''!8.,/)$0!)*L&'L$2!/#./!.!1&-8,&-)0$!3$!2$L$'&8$2!

3$/($$*!/#$!*$)+#3&,#&&20!2),$1/'<!.%%$1/!3<!/#$!0&4*20!3$)*+!8,&8.+./$2!%,&-!/#$!8.,B!

08.1$!()/#!/#$!4*2$,0/.*2)*+!/#./!.!3.'.*1$!-40/!3$!0/,41B!3$/($$*!/#$!%4*1/)&*.'!40$!&%!

/#$!%.1)')/<!.*2!/#$!.-&4*/!&%!2)0/4,3.*1$!3$0/&($2!&*!/#$!04,,&4*2)*+!.,$.0E!

!

D*!/#$!1.0$!&%!*&*!.-8')%)$2!-40)1C!/#)0!1&-8,&-)0$!(&4'2!8,)-.,)'<!,$0)2$!()/#!/#$!

1&*241/&,!.*2!)*0/,4-$*/.')0/!.0!')//'$!$'0$!1.*!3$!2&*$!/&!1&*/,&'!0&4*2!$^1$8/!./!/#$!

0&4,1$E!

!

D*!/#$!1.0$!&%!.-8')%)$2!-40)1C!$'$1/,&*)1!-&*)/&,)*+!1.*!3$!)*/$+,./$2!T&,!8./1#$2V!)*/&!.!

0&4*2!,$)*%&,1$-$*/!0<0/$-!/&!1&*/,&'!/#$!&L$,.''!&4/84/!&%!.!0&4*2!0<0/$-!.0!.!#.,2!

')-)/E!F4$!/&!/#$!%.1/!/#$!0)+*.'!)0!$'$1/,&*)1C!08$1).'!2)+)/.'!0)+*.'!8,&1$00)*+!$Y4)8-$*/!

.'&*+!()/#!0$*0)*+!-)1,&8#&*$0!1.*!1&-8,$00!/#$!.42)&!0)+*.'!0&!)/!-.<!*&/!$^1$$2!.!

8,$2$/$,-)*$2!0&4*2!'$L$'E!].*<!&%!/#$0$!0<0/$-0!.''&(!%&,!/#$0$!'$L$'0!/&!3$!

.4/&-./)1.''<!.2Z40/$2!3.0$2!&*!.!01#$24'$!(#)1#!)*1'42$0!/)-$!&%!2.<!.*2!($$BE!D*!

,$0$.,1#)*+!/#)0!/$1#*&'&+<C!($!.,$!.(.,$!&%!.!/$1#*&'&+<!/#./!)0!.3'$!/&!1&-8$*0./$!%&,!

.-3)$*/!*&)0$!'$L$'0!(#)'$!)+*&,)*+!/#$!0&4*2!0&4,1$!)/0$'%E!TU4,/#$,!)*L$0/)+./)&*!#$,$!

(&4'2!3$!,$Y4),$2!)*!&,2$,!/&!1&*%),-!843')0#$2!,$04'/0VE!

!

A0!-$*/)&*$2!$.,')$,C!*&)0$!3.,,)$,0!-.<!3$!.!8.,/).'!0&'4/)&*!0#&4'2!/#$<!3$!2$0)+*$2!

.*2!1&*0/,41/$2!8,&8$,'<!.0!($''!.0!8'.1$2!)*!/#$!,)+#/!'&1./)&*0E!>#)'$!/#$0$!(&4'2!3$!

8#<0)1.''<!L$,<!'.,+$!.*2!/.''!24$!/&!/#$!(.L$'$*+/#0!&%!/#$!'&(!%,$Y4$*1)$0!)*L&'L$2C!

/#$),!8'.1$-$*/!T3$/($$*!/#$!8.,B!.*2!*$)+#3&,#&&2V!1&4'2!.''$L)./$!.''!34/!/#$!'&($0/!

%,$Y4$*1)$0!0#&4'2!/#$!.$0/#$/)1!)-8.1/!&%!041#!.!0/,41/4,$T0V!3$!/&'$,.3'$E!

!

A*&/#$,!/$1#*&'&+<!/#./!-.<!.00)0/!()/#!8,&8$,/)$0!(#)1#!2),$1/'<!.2Z&)*!/#)0!%.1)')/<!

(&4'2!3$!*&)0$!-.0B)*+!/$1#*&'&+)$0E!"#)0!/$1#*&'&+<!1&*0)0/0!&%!.*!$'$1/,&*)1!*&)0$!

0)+*.'!3$)*+!,$8,&241$2!./!.!8,&8$,/<!3&4*2.,<!(#)1#!-)-)10!.!0/./)1!*&)0$!)*!&,2$,!/&!

b-.0Bc!/#$!&%%$*2)*+!*&)0$!0&4,1$E!j&)0$!-.0B)*+!+$*$,.''<!(&4'2!&*'<!3$!$%%$1/)L$!

&*'<!)*!.,$.0!2),$1/'<!.2Z.1$*/!/&!/#$!X.(B$<$!\.,B!8,&8$,/<!')*$!.*2!3$!L$,<!')-)/$2!)*!

)/0!$%%$1/)L$!,.*+$!&4/2&&,0E!D/!)0!)-8&,/.*/!/&!4*2$,0/.*2!/#./!#)0!/$1#*&'&+<!(&4'2!

,$Y4),$!$^/$*0)L$!,$0$.,1#!.*2!$*+)*$$,)*+!&*!.!8,&8$,/<!3<!8,&8$,/<!3.0)0!()/#!.'0&!L$,<!

')//'$!$%%$1/)L$*$00!./!'&($,!%,$Y4$*1)$0E!

!

!

!

!

!



!

P a g e  | 11 City of Ankeny – Wagner Band Shell – Acoustical Measurement Report 

"&!2$1,$.0$!0&4*2!'$L$'0!)*!.2Z.1$*/!.,$.0C!.!0&4*2!,$)*%&,1$-$*/!0<0/$-!()/#!*.,,&(!

2)08$,0)&*!1#.,.1/$,)0/)10!0#&4'2!3$!40$2!./!/#$!>.gner Park!3.*2!0#$''E!D%!/#$!0&4*2!0&4,1$!)0!

*.,,&(!#&,)M&*/.''<C!'$00!0&4*2!$*$,+<!(&4'2!b08)''c!)*/&!.2Z.1$*/!.,$.0E!TH.0/!.*2!>$0/!

&%!/#$!.42)$*1$!.,$.V!A0!()/#!0&-$!&%!/#$!&/#$,!,$1&--$*2./)&*0!#$,$C!/#)0!()''!#.L$!

')-)/$2!$%%$1/)L$*$00!./!'&($,!%,$Y4$*1)$0!.*2!(&4'2!-&0/!')B$'<!,$Y4),$!.!0&4*2!

,$)*%&,1$-$*/!0<0/$-!3$)*+!8,&8$,'<!.*2!08$1)%)1.''<!2$0)+*$2!.*2!)*0/.''$2!%&,!/#)0!

%.1)')/<E!

!

U)*.''<C!0#&4'2!<&4!()0#!/&!84,04$!.!($)+#/$2!@\_!/<8$!&%!&,2)*.*1$C!)/!(&4'2!3$!&4,!

,$1&--$*2./)&*!./!/#)0!0)/$!/&!)*1'42$!'.*+4.+$!/&!3.0$!/#$!&,2)*.*1$!&*!.-3)$*/!*&)0$!

'$L$'0!./!/#$!8$,%&,-.*1$!0)/$!.*2!.''&(!%&,!/)-$!&%!)*/$+,./)&*!1&-8$*0./)&*!%&,!/#)0!/<8$!

&%!.88,&.1#!/&!3$!$%%$1/)L$E!T@&-$/#)*+!L$,<!%$(!-4*)1)8.')/)$0!#.L$!2&*$!14,,$*/'<!&,!)*!

/#$!8.0/VE!H*%&,1$-$*/!(&4'2!/.B$!')B$'<!/.B$!08$1)%)1!*&)0$!-$.04,$-$*/!$Y4)8-$*/!.*2!

/,.)*)*+!/&!8,&8$,'<!2&14-$*/!8&/$*/).'!L)&'./)&*0!#&($L$,E!

!

!J,4)#'$(H>)"/:+&#4')(

(

"#$!8,&8.+./)&*!&%!0&4*2!8,$004,$!(.L$0!%,&-!>.gner!\.,B!3.*2!0#$''!)*/&!/#$!

,$0)2$*/).'!.,$.0!.,$!L),/4.''<!)-8&00)3'$!/&!1&-8'$/$'<!$')-)*./$!24$!/&!/#$),!1'&0$!

8,&^)-)/<!/&!&*$!.*&/#$,!.*2!24$!/&!/#$!8#<0)1.'!8,&8$,/)$0!&%!0&4*2!/,.*0-)00)&*E!>#)'$!

-.*<!&%!/#$!/#)*+0!&4/')*$2!()/#)*!/#)0!,$8&,/!-.<!#$'8!/&!,$')$L$!0&-$!&%!/#$!.**&<.*1$0!

%&,!/#&0$!,$0)2)*+!*$.,3<E!@&4*2!()''!1&*/)*4$!/&!3$!1'$.,'<!#$.,2!)%!/#)0!%.1)')/<!)0!/&!

,$-.)*!.*!.1/)L$!-40)1!L$*4$!.0!14,,$*/'<!4/)')M$2!0)-8'<!24$!/&!8,&^)-)/<!.*2!/#$!0&4*2!

'$L$'0!,$Y4),$2!%&,!/#$!.42)$*1$[0!3$*$%)/E!

!

!

U4,/#$,!)*%&,-./)&*!,$+.,2)*+!/#$!1&*/$*/0!&%!/#)0!,$8&,/!0#&4'2!3$!2),$1/$2!/&O!

!

A42)&!H*+)*$$,)*+!J,&48!

Q=77!A4,&,.!AL$E!@4)/$!97Q>!

g,3.*2.'$C!DA!P7:==!

\!P5Pk:=5k`5`S!

U!P5Pk:=5k`5W7!

!

A//*6!],E!"&22!?$,+$,!GH"!

!!!!!!!


